Collective memory is vital for people as it gives them the sense of belonging to a community. In particular, refugee population groups feel the need to maintain contact with their routes through collective memory, due to the abolishment of the physical connection to their homeland. However, people's memories fade over time and stories are lost. In such a context a crucial question arises: Is it feasible to design and create a crowdsourcing collective memory management system for the benefit of such social groups preserving memory for next generations? In this work, we present a system that is able to collect and manage refugee stories disseminating them to the public. In order to stress the strength of the proposed system, we have created an evaluation methodology that assesses such a system in terms of system services and system stakeholders' real impact. We chose to deal with the collective memory of refugee groups coming from Asia Minor to Greece at the end of the first quarter of the twentieth century. Evaluation results reveal that such a system positively affects personal and social impact factors. Furthermore, a preliminary results analysis suggests specific interactions among the examined personal and social impact factors. We believe that the proposed system facilitates the needs of collective memory management and the assessment scheme could be adapted in the creation and evaluation of collective memory management systems.
Introduction
Intangible cultural heritage (ICH) is "transmitted from generation to generation, is constantly recreated by communities and groups in response to their environment, their interaction with nature and their history, and provides them with a sense of identity and continuity" [1] . Today UNESCO's attention is given to displaced persons [2] . These people are often leaving their homelands, and thus, their bonds with their cultural heritage roots are damaged. It is necessary to assist those people to preserve their cultural heritage (CH). The carriers of these bonds are memories.
Memories remain in people's minds but fade over time and as such, their timely recording is necessary. Current information technology can gather data from people that have suffered violent events and help them heal any trauma caused. The authors of [3] reported that memory is of great value when it is shared, as it causes the activation of other people memories. Also, memories become stronger when they are connected to existing objects. People suffering displacement usually carry with them objects that are valuable, objects that help them remember. In such a context, several questions groups with an interest in cultural heritage or general population. In order to apply the proposed methodology, we designed and implemented a system that collects, manages and disseminates people's memories (http://crowdpower.e-ch.eu). The system interacts with the users through a portal and a mobile app. The mobile app is the tool that implements all CS services helping volunteers collect and upload their stories and digitized memorabilia. The portal contains services for the management and dissemination of imported stories. Services such as management, annotation, story collection creation and view are assigned to different types of users in a trustworthy manner using the Role-Based Access Control (RBAC) model.
Related Work
For several years, CS has been used for providing services and information to people while processing data provided by them. Industries and researchers have already developed software based on the idea of CS with their popular field to be traffic and navigation [38] . Moovit is an app that gets feedback from its users and provides them information regarding the best transit route to follow, or a public transport arrival time taking into account the traffic data of the area [39] . iSPEX is a system that gathers information from a smartphone app with the help of special equipment attached to it and the processed data create a map showing air pollution in Europe [40] . Such applications have thrived because they exploit the widespread availability of mobile phones and the use of wireless internet [38] . However, issues such as the control of the content quality, task assignment and finding ways to motivate volunteers, remain [24] . When looking at CS in CH the challenges include focusing on semantic web techniques, gathering loyal users and quality assurance [25] . In this work, we first attempt to model collective memory data in a coherent context taking into account user needs in terms of raising user awareness and facilitating users operating as memory carriers. Regarding quality assurance, a question that can be asked is about the quality such a content can have (in terms of image resolution or content coherence). This obstacle has now been overcome, thanks to technological progress. The technical quality of digital material (photos, videos, audio) that volunteers feed into databases is usually very good. Cameras, camcorders, and smart mobile devices with many capabilities are now easier to be obtained by non-experts [23] . However, the problem of soundness concerning content uploaded by users remains. Some solutions to this problem have been proposed in [26, 27] , based on content authoring by specialists. In order to ensure the quality of the collected content, the developed system applies an authoring mechanism, asking expert users to comment on the validity of the provided content and permitting any registered user, expert or not, to rate the corresponding post.
In CS projects the crowd participation is essential. However, the crowd needs to be motivated. In GLAM projects (galleries, libraries, archives, museums) intrinsic motivations (egoism, community and enjoyment based) are more valuable than the extrinsic (social) ones [41] . But participation is not enough. The public needs to be deeply engaged and crowdsourcing is suggested to be ideal towards this objective [42] . In the field of Cultural Heritage (CH) the type of crowdsourcing projects could be contributory, collaborative, co-curated, co-created depending on the aim: transcription and correction work, understanding, collection, classification, co-editing, money collection, microhistory [25] . The design of a CS system to be successful should be executed with care, because of engaging the public in the whole activity. A simple design may not quite be attractive to the public, but a more complex and step-by-step design with more requirements is likely to succeed and encourage an audience [43] . Gathering loyal users is essential for a crowd-sourcing system. The proposed system has an advantage compared to other crowd-sourcing systems. The potential user group is people that have an interest in a specific collective memory, which mainly is traumatic. The proposed system supports specific participatory services that permit users not only to offer their content, but, also, to comment on it, exchange ideas with other people and transfer their memories to younger generations creating a dynamic social ecosystem. Also, the presented system strengthens the cohesion of the society giving to other people who are not related to the specific collective memory the opportunity to know their neighbors. The user loyalty in the system further increases due to a specific mobile app service that permits a mere user to become a researcher itself and collect relative material.
One of the most known CS systems in CH is the project called "Europeana 1914-1918". It is a project created to gather the untold stories and official histories of World War I. People can upload their data and a repository available to the public disseminates all that information through a portal [26] . The project "1001 stories about Denmark" focuses on stories from Denmark and tries to raise people's interest about the history of the country [18] . Using a desktop application or a mobile app, registered users can upload their stories along with connected digitized material. "HistoryPin" is mainly focused on groups of pins about particular places and themes gathered by their members [8] . These groups of pins are named collections. Each pin is a mark on a map, which can contain text, images, audio and video items. Another great effort was made in Singapore [17] , where there was a need to record both institutional and personal memories related to the city. Every available means (portal, mobile app, social networks, etc.) was used and managed to gather millions of memory artifacts. MOSAICA [30] is a Web 2.0-based toolbox, dedicated to the preservation and presentation of cultural heritage. MOSAICA permits users to create personal stories, share them with the community and express their national, ethnic and religious identity values and legacy. Finally, a distinct case is the one that refers to the restoration of an old Greek bridge called the bridge of "Plaka" [44] . After the destruction of the bridge, caused by extreme weather conditions, there was a need to start its restoration. Since it was a very popular tourist destination, the public was asked to contribute images in order to create a fully detailed 3D image of the bridge. About 130 volunteers contributed digital material, uploading more than 470 photos. A more general type of system permitting content contribution is participatory platforms. MOSAICA [30] and Culture-Gate [27] are examples of participatory platforms for CH.
The evaluation process of a system is critical. Qualitative, quantitative [45] or mixed methods [46] are used for this objective. In a number of studied evaluation procedures, a variety of tools and methods was observed [30] [31] [32] [47] [48] [49] [50] . This differentiation is due to the different needs of each evaluation. Questionnaires alone [47] [48] [49] [50] or mixed with interviews [30] [31] [32] are commonly used. In most cases a scenario was conducted by the participants before the completion of the questionnaire. The objective in the studied evaluations is mostly the system usability and just in one case the educational impact [49] . Students are the most commonly used population due to their availability and specializations. In cases where real system impacts are investigated, there are a number of approaches that use students and general population as research samples [31, 48] . Each described evaluation methodology, measures selected criteria using the best suited qualitative or quantitative instruments in one or more phases. Evaluation factors were adopted from multiple sources (theories, methodologies or models). Frequent measured factors are the Intergenerational Dialogue, the Intention, the Satisfaction, the Exploitation, the Dissemination, the Belonging, the Perceived ease of use and the Perceived usefulness. Perceived usefulness and Perceived ease of use are two independent constructs in the Technology Acceptance Model [51] . Intention is a key factor in the Theory of Planned behavior [34] . Belongingness is highly correlated with memory. Assmann states that "if you want to belong, you must remember" [52] . Also, in [53] the positive impressions about the city heritage led to increased personal belongingness. The Intergenerational Dialogue is studied in [54] , proposing an intergenerational exchange process with positive results. Satisfaction is a factor in the context of Information systems success model [55] and was studied in [53] with positive results. The dissemination of the system, and thus the motivation for using the system, is adopted by Self-Categorization Theory [56] . Exploitation of intangible cultural heritage is underpinned in [57] with the theory of constructivism authenticity, which emphasizes both the authenticity of tourist experience and toured objects.
Design Goals
In this stage, we tried to accomplish two main goals: (i) understand if the problem of memory management with modern technology is important for refugees or refugee descendants, and (ii) create and evaluate a set of specified system design goals with respect to their actual needs. Cooperating with a group of field specialists, who in this case were historians, we designed a questionnaire aimed at the volunteers. The historians were secondary education teachers and university professors relating to refugee historic memory issues. The target group was 8 females and 6 males 30-60 years old (average 45.7 years old), all refugees and descendants of people who suffered the war in Asia Minor. The participants were asked to fill in a questionnaire. A semi-structured interview followed in order to provide them with the opportunity to note anything they wanted to say and clarify any issues regarding the questionnaire. All of the participants were using smart phones or tablets in everyday life, and most of them (92.9%) were using social networks. Also, most of them would use a smart phone app to digitize material in order to upload it. The questionnaire consisted of three sections: demographics and Information and Communication Technology (ICT) skills, detecting the way of life of relatives before the events (Table 1 ) and finally memory management ( Table 2) . 
No Questions

Q1
In which region they were living? Q2 What was the relationship between the two nationalities? Q3
Were there incidents before the war caused by religion differences? Q4
Have there been family relationships between families of the two communities? Q5
Did they manage to get their stuff? Q6
How did the Greeks welcome them at the places they passed?
In Q1 most of the refugees came from Smyrna (64.3%) and the rest of them came from Pontus (35.7%). Items Q2, Q3 and Q4 refer to the relationship between the two communities in that land (Greek and Turkish). Most participants answered that these communities had good relations with few incidents between them and also that family relations between the communities were at a good level. Q5 reveals that refugees did not manage to carry with them their personal belongings (92.3%) and finally Q6 indicates a variation in the way that the local Greek population welcomed them (hostile behavior 42.9%, friendly behavior, 14.3%, and indifferent behavior, 42.9%). Table 2 illustrates the results of the analysis of answers to the distributed questionnaires. The calculated Cronbach's alpha was calculated to 0.830. All items refer to negative (0) or positive (1) reaction. Nearly half of the population believes that people forget or do not remember what happened there (40%). The majority of them would like to read stories from that period (M3) and all of them would like to learn more about the past of their ancestors (M4). In M5, M6, M7, M8, M9 indicate the need for an information system to be used in order to manage and diffuse this information.
In the semi-structured interview, they indicated that:
• they were happy to hear that a memory management system was planned;
• they want to preserve their memories and want their children to know about their routes.
From the evaluation results at this stage, we realized that the creation of a system that manages memories was a necessity. The system's volunteer target groups said that they carry memories and are willing to share them, not only for preservation, but also for educational purposes. These results were also a starting point for building the system's design goals. Content soundness, user participation, user awareness and the use of the content for educational purposes were all factors important for our target group. Consequently, similar systems were studied and analyzed [8, 18, 26, 30] regarding design goals and system features that would be of interest to users. A session of interviews with the volunteers followed in order to enrich their previously stated goals targeting the system's functionality. Interviews were also conducted with the historians' group in order to clarify the system design goals obtained by volunteers. Table 3 demonstrates with √ the system goals firstly identified by the volunteers and the system goals of similar systems. With x we mark the goals that came out after the interviews with the volunteers and historians. A detailed description of the desired design goals is follows:
• Content soundness: the content validity is a desired quality metric of the contributed content.
•
User participation: the user can contribute content in the form of memories, comment on other user memories and propose specific classifications of content. This stage was helpful to evaluate the credibility of our hypotheses concerning design goals and then refine them accordingly. We adopted all goals that were stated by the volunteers and the most common goals of the other systems.
System
Architecture and Implementation Technologies
The proposed system architecture (Figure 1 ) is based on a model where data, application logic and presentation exist in separate modules. The system's data management module contains several databases (DBs): Composite, Audit, User Content and Credentials DB. Direct database access is prohibited. Any access to the data is mediated by the Data Access Manager and is recorded in the Audit DB. The User Content DB contains all unpublished uploaded data and the Composite DB contains all published content. Application Module contains all services that interact with Data Access Manager and provide all needed information to the users. The same module contains the system interface. Screens were designed to interact successfully and efficiently with the users. The Application Module consists of two different modules: a portal and a mobile app. The portal is mainly aimed at information management and dissemination, and the mobile app is aimed at information gathering.
• Navigation and usage: easy to use navigation tools (such as maps and lists).
• Educational content: content can be used for educational purposes in local history classes.
• Multimedia content: support of various types of content (text, audio, video, images).
• Content rating: content can be rated by other users for recommendation purposes.
• Content full ownership by users: content can be uploaded and deleted according to the content owner's will. This stage was helpful to evaluate the credibility of our hypotheses concerning design goals and then refine them accordingly. We adopted all goals that were stated by the volunteers and the most common goals of the other systems.
System
Architecture and Implementation Technologies
The proposed system architecture ( Figure 1 ) is based on a model where data, application logic and presentation exist in separate modules. The system's data management module contains several databases (DBs): Composite, Audit, User Content and Credentials DB. Direct database access is prohibited. Any access to the data is mediated by the Data Access Manager and is recorded in the Audit DB. The User Content DB contains all unpublished uploaded data and the Composite DB contains all published content. Application Module contains all services that interact with Data Access Manager and provide all needed information to the users. The same module contains the system interface. Screens were designed to interact successfully and efficiently with the users. The Application Module consists of two different modules: a portal and a mobile app. The portal is mainly aimed at information management and dissemination, and the mobile app is aimed at information gathering. The system supports user categorization extending RBAC model [58] . The basic user categories are System Audience-SAU (Regular Users, Advanced Users), Information Producers-InP (Volunteers, Specialists) and Regulators-REG (Cultural Content Managers). Users can perform tasks on both portal and mobile app. Each user role can access custom services:
• Regular User (RU): these are not registered users and can freely access published stories.
• Advanced User (AU): these are registered to the system. They are able to both access published stories, as well as share them on social media and create their own lists of stories. They can also participate, along with other users, in forums discussing the uploaded material.
• Volunteer (VOL): these are people that can contribute content to the system and also manage that content. They can decide whether or not to make their stories visible to the public. The system supports user categorization extending RBAC model [58] . The basic user categories are System Audience-SAU (Regular Users, Advanced Users), Information Producers-InP (Volunteers, Specialists) and Regulators-REG (Cultural Content Managers). Users can perform tasks on both portal and mobile app. Each user role can access custom services:
• Volunteer (VOL): these are people that can contribute content to the system and also manage that content. They can decide whether or not to make their stories visible to the public.
• Specialist (SPE): specialists need to be registered and can perform rating and annotation on stories. These users are professionals in the fields related to cultural heritage.
• Cultural Content Manager (CCM): these managers supervise the system. They can manage all uploaded content and can assign roles to registered users.
The main database content is produced by volunteers and is about the stories (generic content). However, SPEs, AUs and CCMs can create their own content (user content). The generic content can be of any media type (images, audios, videos, texts, coordinates) and along with the user content, facilitates the generation of the composite content. For example, a volunteer adds a story and can attach a video file showing the place of the story, a picture of an official document and an interview. Data contain context attributes related to content (such as story title and story description), and model (such as viewing rights and user roles). All content can be classified in a number of databases:
• User Content DB (UC) holds stories uploaded by VOLs and are ready to be published.
•
Composite DB (COM) has the published VOLs generated data. These data can be annotated by SPEs or CCMs. These data are also manageable (delete, unpublish) by CCMs. Finally, the collections created by AUs are stored here.
• Credentials DB (CRE): Data regarding authentication and user's role information.
• Audit DB (AUD): A database, for security purposes, that contains a recording of user actions in the system.
In Figure 2 , we illustrate the architecture of the User Content database that stores the stories uploaded by volunteers. The basic database entity is the story. Mandatory fields are the story title, the story description and information related to its context, such as the date that the story begins and ends. Volunteers can attach media files that are related to the story (postcards, images of documents, photographs, etc.). Each story may also be related to a number of persons and to a location.
• Specialist (SPE): specialists need to be registered and can perform rating and annotation on stories. These users are professionals in the fields related to cultural heritage. • Cultural Content Manager (CCM): these managers supervise the system. They can manage all uploaded content and can assign roles to registered users. The main database content is produced by volunteers and is about the stories (generic content). However, SPEs, AUs and CCMs can create their own content (user content). The generic content can be of any media type (images, audios, videos, texts, coordinates) and along with the user content, facilitates the generation of the composite content. For example, a volunteer adds a story and can attach a video file showing the place of the story, a picture of an official document and an interview. Data contain context attributes related to content (such as story title and story description), and model (such as viewing rights and user roles). All content can be classified in a number of databases:
• Composite DB (COM) has the published VOLs generated data. These data can be annotated by SPEs or CCMs. These data are also manageable (delete, unpublish) by CCMs. Finally, the collections created by AUs are stored here.
• Audit DB (AUD): A database, for security purposes, that contains a recording of user actions in the system. In Figure 2 , we illustrate the architecture of the User Content database that stores the stories uploaded by volunteers. The basic database entity is the story. Mandatory fields are the story title, the story description and information related to its context, such as the date that the story begins and ends. Volunteers can attach media files that are related to the story (postcards, images of documents, photographs, etc.). Each story may also be related to a number of persons and to a location. The basic operations on data are: View, Search, Delete, Insert, Edit, Annotate, Rate and Publish. The cultural content manager is only responsible for assigning rights on different types of users. The authorizations control mechanism that is related to these operations is well described in a preliminary version of the system [37] .
The system was implemented using open source technologies intending to show that the system creation is low cost. MariaDB was used for databases and a filesystem was hosted in an apache server. For data accessing, PHP services were created. The presentation layer, also containing the business logic, was built using edge technologies. Specifically, the mobile app was created using Ionic Framework, which is capable of producing applications for all mobile platforms. The version used was Ionic 3. The test platform was an android mobile phone with android 7.0. Angular6 was used for the implementation of the portal creating a single page application installed on a filesystem of an Apache web server. The development was held on a computer with operating system Windows 10 and equipped with an i5 CPU and 8 GB ram installed. The basic operations on data are: View, Search, Delete, Insert, Edit, Annotate, Rate and Publish. The cultural content manager is only responsible for assigning rights on different types of users. The authorizations control mechanism that is related to these operations is well described in a preliminary version of the system [37] .
System Services
The system was implemented using open source technologies intending to show that the system creation is low cost. MariaDB was used for databases and a filesystem was hosted in an apache server. For data accessing, PHP services were created. The presentation layer, also containing the business logic, was built using edge technologies. Specifically, the mobile app was created using Ionic Framework, which is capable of producing applications for all mobile platforms. The version used was Ionic 3. The test platform was an android mobile phone with android 7.0. Angular6 was used for the implementation of the portal creating a single page application installed on a filesystem of an Apache web server. The development was held on a computer with operating system Windows 10 and equipped with an i5 CPU and 8 GB ram installed.
System services are classified in three categories depending on the users' access point: Common (both portal and app), Portal and App services.
Common services facilitate user needs and can be accessed through all system entry points:
• System Registration provides the tools for registering the system helping the user to obtain a specific role.
• Authorization facilitates the assignment of the five distinct user roles that are offered by the system. CMMs are obligated to assign roles to new or existing registered users.
• Story Search is available to the SAU group. This service can be held with the use of a map or a keyword-based procedure. Both ways end up on a list where SAUs can select the desired story and see more detail.
• Story View helps SAUs to access story details such as story title, description, related media files and people.
• Collection Creation is dedicated to the AU group and helps them create a list of their preferred stories. Rating Service is responsible for the rating of the published material is provided to SAU.
•
Help is offered to the users in the form of advice on the home screen.
Portal services are necessary for the management and the dissemination of the contained stories:
• Annotation can be made by SPEs and CCMs. These users can intervene by adding their comment to the VOLs.
Material Download helps users download all desired information using the portal.
• Edit Service helps VOLs edit their uploaded unpublished stories and also helps CMMs and SPEs to alter any of their annotations.
• Social Media Sharing is a service that provides story dissemination to existing social networks and is available to all users.
• Advanced Delete facilitate VOLs and SPEs deleting their own uploaded material.
• Authoring: An authoring mechanism is provided to CMMs to ensure the quality of the published material. CMMs can delete stories that they judge to be irrelevant or offensive, or unpublish these with a note requesting improvement and give appropriate advice to the VOLs.
App services are mainly responsible for the gathering of stories by VOLS. App services can be used after downloading the corresponding app on a user's smartphone. VOLs can:
• Add new stories and story related content to the system. • Update Service allows any change to inputted story information.
• Delete Service allows story owners to delete their stories.
Publish and Unpublish Services allow users to make their stories visible to the public and vice versa. UGC DB holds unpublished stories and the COM DB has the published ones. The story transfer between these databases offers the visibility of the story or not.
Usage Design Scenarios
Four usage scenarios are presented in this section to show the system's functionality related to VOLs, SAU. The case study refers to a group of refugees and their descendants that moved to Greece after the "Asia Minor Disaster" at the end of the first quarter of 20th century. The whole incident was traumatic for this population of refugees. The goal of this case study was the collection and dissemination of content including object images, tradition videos and interviews.
First Scenario: Audience Searches for a Story Using Map
The user wants to search and view a story that is relevant to a place. She/he chooses the tab "view" and published stories are immediately shown. At the top of the screen she/he taps on the dropdown menu and chooses "map of stories" (Figure 3a) . A map is shown to the user, indicating places of interest (Figure 3b ). In the implemented case the regions are "Smyrna", "Constantinople", "Cappadocia" and "Pontus". Her/his intention is to view a story unfolding in "Pontus". She/he taps on the map, in the region of "Pontus" and below the map stories related to that region are displayed (Figure 3c ). She/he is interested in the story about a monastery in a place called Sumela. The only action that remains to be done is to tap on the desired story and its information will be displayed (Figure 3d ). The user can rate the story. Figure 3d ). The user can rate the story. 
Second Scenario: Volunteer Adds and Publishes a New Story
A VOL wants to insert a story along with some photographs. The first step is to login to the app to access the volunteer functionality. The volunteer taps on "Add" tab ( Figure 4a ) and she/he is then prompted to put information regarding the title of the story, its description and location (Figure 4b) . The location contains a list of radio buttons with predefined values (Figure 4c) . These values have emerged from the questionnaire addressed to the system target group. The story now can be added by pressing the "Add" button ( Figure 4d ). An added story is not published immediately. After it is saved, it is stored in the unpublished stories list. In order to be published, additional information should be added by the volunteer-owner. 
A VOL wants to insert a story along with some photographs. The first step is to login to the app to access the volunteer functionality. The volunteer taps on "Add" tab ( Figure 4a ) and she/he is then prompted to put information regarding the title of the story, its description and location (Figure 4b) . The location contains a list of radio buttons with predefined values (Figure 4c) . These values have emerged from the questionnaire addressed to the system target group. The story now can be added by pressing the "Add" button ( Figure 4d Figure 3d ). The user can rate the story. 
A VOL wants to insert a story along with some photographs. The first step is to login to the app to access the volunteer functionality. The volunteer taps on "Add" tab ( Figure 4a ) and she/he is then prompted to put information regarding the title of the story, its description and location (Figure 4b) . The location contains a list of radio buttons with predefined values (Figure 4c) . These values have emerged from the questionnaire addressed to the system target group. The story now can be added by pressing the "Add" button ( Figure 4d ). An added story is not published immediately. After it is saved, it is stored in the unpublished stories list. In order to be published, additional information should be added by the volunteer-owner. An added story is not published immediately. After it is saved, it is stored in the unpublished stories list. In order to be published, additional information should be added by the volunteer-owner. Volunteer chooses to add a person (Figure 5a ) filling corresponding information (such as name, surname and year of birth) and then taps on the submit button (Figure 5b ). Also, she/he adds a photo of the person by choosing the "file" from the list (Figure 5c ). Next, she/he adds all required information in the fields (Figure 5d ). As soon as she/he has completed importing data about connected persons and objects, she/he taps on "submit" button to complete the data import (Figure 5d ). (Figure 5b ). Also, she/he adds a photo of the person by choosing the "file" from the list (Figure 5c ). Next, she/he adds all required information in the fields (Figure 5d ). As soon as she/he has completed importing data about connected persons and objects, she/he taps on "submit" button to complete the data import ( Figure  5d ). The volunteer locates the story to be published in the unpublished stories list (Figure 6a ) and then she/he displays its details (Figure 6b ). At the end of the story the option "Publish" is available and the user taps on it (Figure 6c ). The story automatically is included in the published stories list (Figure 6d ). 
Third Scenario: Advanced User Creates a List of Stories
An AU wants to create a list of stories regarding the region of "Pontus". First, she/he must log in the app with her/his credentials. The advanced user can now see that the tab named "Add" has The volunteer locates the story to be published in the unpublished stories list (Figure 6a ) and then she/he displays its details (Figure 6b ). At the end of the story the option "Publish" is available and the user taps on it (Figure 6c ). The story automatically is included in the published stories list (Figure 6d ).
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An AU wants to create a list of stories regarding the region of "Pontus". First, she/he must log in the app with her/his credentials. The advanced user can now see that the tab named "Add" has changed to "collections" (Figure 7a ). After the AU taps on the "collections" tab, she/he can see a button named "Add New Collection" (Figure 7b ) and a list of collections that already exist in her/his portfolio. AU taps on "Add New Collection" and she/he is being forwarded to a new screen (Figure 7c ) where she/he enters all needed data (Figure 7d ). In this case, the user enters a collection named "Stories from Pontus".
Heritage 2019, 2 FOR PEER REVIEW 12 changed to "collections" (Figure 7a ). After the AU taps on the "collections" tab, she/he can see a button named "Add New Collection" (Figure 7b ) and a list of collections that already exist in her/his portfolio. AU taps on "Add New Collection" and she/he is being forwarded to a new screen ( Figure  7c ) where she/he enters all needed data (Figure 7d ). In this case, the user enters a collection named "Stories from Pontus". The moment she/he taps on "Add" button (Figure 7d ), the new collection is added (Figure 8a ). She/he is now able to add stories to that collection. To do so, AU needs to tap on the "View" tab, view the details of a story and then click "Add to collection" (Figure 8b ). A popup with the AU's collections appears and she/he selects the desired collection (Figure 8c ). The story then is added to the collection. To view the specific collection, the users should click on "Collections" tab ( Figure 8d ). The moment she/he taps on "Add" button (Figure 7d ), the new collection is added (Figure 8a ). She/he is now able to add stories to that collection. To do so, AU needs to tap on the "View" tab, view the details of a story and then click "Add to collection" (Figure 8b ). A popup with the AU's collections appears and she/he selects the desired collection (Figure 8c ). The story then is added to the collection. To view the specific collection, the users should click on "Collections" tab ( Figure 8d ).
Fourth Scenario: Specialist Annotates a Story
Heritage 2019, 2 FOR PEER REVIEW 12 changed to "collections" (Figure 7a ). After the AU taps on the "collections" tab, she/he can see a button named "Add New Collection" (Figure 7b ) and a list of collections that already exist in her/his portfolio. AU taps on "Add New Collection" and she/he is being forwarded to a new screen ( Figure  7c ) where she/he enters all needed data (Figure 7d ). In this case, the user enters a collection named "Stories from Pontus". The moment she/he taps on "Add" button (Figure 7d ), the new collection is added (Figure 8a ). She/he is now able to add stories to that collection. To do so, AU needs to tap on the "View" tab, view the details of a story and then click "Add to collection" (Figure 8b ). A popup with the AU's collections appears and she/he selects the desired collection (Figure 8c ). The story then is added to the collection. To view the specific collection, the users should click on "Collections" tab ( Figure 8d ). 
The portal's first page contains a menu item called "Collections" and it is available to all visitors. This menu includes some story categories. Stories are categorized depending on the region of origin, the type of included digitized material (such as videos, audios, images) and the category of digitized material (such as postcards and letters). The default categorization is by region as shown in Figure 9 . In this scenario, a specialist is going to annotate a story. After she/he logs in, her/his name is shown at the upper right corner and menu items are automatically added depending on her/his role. The connected user is a specialist and the menu that is added is "Recently Added Stories". This option lists all stories that are recently added, published and are not yet annotated. All stories listed here are already published by volunteers. The specialist selects that menu and the list of stories is being displayed. Each list item contains information about the story name, the name of the volunteer, a check indicating if the story is already annotated (and if so, who did the annotation). Clicking on a story shows all its contents, such as story's name, description, the associated files and individuals. At the end of the story there is another framework where the specialist can write her/his comments on the story. These comments may be chosen to be available for viewing or not by regular users or even the volunteers who uploaded the stories. The portal's first page contains a menu item called "Collections" and it is available to all visitors. This menu includes some story categories. Stories are categorized depending on the region of origin, the type of included digitized material (such as videos, audios, images) and the category of digitized material (such as postcards and letters). The default categorization is by region as shown in Figure 9 . In this scenario, a specialist is going to annotate a story. After she/he logs in, her/his name is shown at the upper right corner and menu items are automatically added depending on her/his role. The connected user is a specialist and the menu that is added is "Recently Added Stories". This option lists all stories that are recently added, published and are not yet annotated. All stories listed here are already published by volunteers. The specialist selects that menu and the list of stories is being displayed. Each list item contains information about the story name, the name of the volunteer, a check indicating if the story is already annotated (and if so, who did the annotation). Clicking on a story shows all its contents, such as story's name, description, the associated files and individuals. At the end of the story there is another framework where the specialist can write her/his comments on the story. These comments may be chosen to be available for viewing or not by regular users or even the volunteers who uploaded the stories. 
Evaluation Methodology
An evaluation methodology was followed throughout all the phases of the system creation ( Figure 10 ). These phases include the evaluation of system features, real impact of crowdsourcing services on volunteers, and finally the personal and social impact to the audience. The tools where selected depending on the available time, the available population and population type. The aim was to produce, in each phase, reliable and useful conclusions. Whenever refugees or refugee descendants were used as an evaluation sample, we chose inhabitants of Agios Konstantinos, a suburb of the city of Agrinio in Greece which was established by the Greek state at the first quarter of 20th century with refugees coming from all parts of Asia Minor and Constantinople (Smyrna, Cappadocia, Pontus, Constantinople). 
An evaluation methodology was followed throughout all the phases of the system creation ( Figure 10 ). These phases include the evaluation of system features, real impact of crowdsourcing services on volunteers, and finally the personal and social impact to the audience. The tools where selected depending on the available time, the available population and population type. The aim was to produce, in each phase, reliable and useful conclusions. Whenever refugees or refugee descendants were used as an evaluation sample, we chose inhabitants of Agios Konstantinos, a suburb of the city of Agrinio in Greece which was established by the Greek state at the first quarter of 20th century with refugees coming from all parts of Asia Minor and Constantinople (Smyrna, Cappadocia, Pontus, Constantinople). The first phase aims to assess the proposed system's basic features and services, comparing them to well-known systems that offer crowdsourcing services in CH. In the second phase we try to evaluate the real system impact on prospective volunteers. We try to trace whether the system achieves suitable levels of engagement and cultivates responsibility for content contribution. The third phase investigates the system's personal and social impact to specific user communities (undergraduate/postgraduate students and general population). The third phase also tries to make a first trace of specific correlations among specified personal and social impact factors. The personal and social impact factors investigated in the evaluation phases 2 and 3 are defined in Table 4 . 
Factor Definition Intergenerational dialogue
Using the system will cause the dialogue among generations Intention Users are willing to use the system frequently Satisfaction Users are satisfied with the system Perceived usefulness Provided services are useful Perceived ease of use Services are easy to use Exploitation The system can be useful for educational purposes or as a self-education tool Dissemination Users would suggest system to others Belonging
The feeling of sharing a common past is cultivated
First Phase (Ph1): System Services Evaluation
This task was assigned to a group of eleven postgraduate students of the Department of Cultural Heritage and New Technologies of the University of Patras specialized in CH digital systems. Students were given the prototype and they were asked to record the services offered following the proposed usage scenarios in this work. Then, they were asked to find similar systems and compare them using a quantitative method evaluation. The criterion was just the existence of the specific service features in all the systems.
The compared systems apply CS methods for collecting cultural content. Table 5 contains the systems to be compared. Students chose to compare the proposed system with S1-"Europeana 1914/18" [26] , S2-"HistoryPin" [8] , S3-"1001 Stories about Denmark" [18] and S4-MOSAICA [30] . The criteria to be compared concern both portal and mobile services that some systems may possess. M marks the availability of the service in a mobile environment and P on the system portal. Features and services P S1 S2 S3 S4 Category of stories P/M P/-P/-P/M P/-Users can annotate P/M -/-P/-P/M P/-Users can search P/M P/-P/-P/Μ P/-Service for viewing is present P/M P/-P/-P/Μ P/- The first phase aims to assess the proposed system's basic features and services, comparing them to well-known systems that offer crowdsourcing services in CH. In the second phase we try to evaluate the real system impact on prospective volunteers. We try to trace whether the system achieves suitable levels of engagement and cultivates responsibility for content contribution. The third phase investigates the system's personal and social impact to specific user communities (undergraduate/postgraduate students and general population). The third phase also tries to make a first trace of specific correlations among specified personal and social impact factors. The personal and social impact factors investigated in the evaluation phases 2 and 3 are defined in Table 4 . Table 4 . Personal and Social Impact Factor Definitions.
Factor Definition
Intergenerational dialogue Using the system will cause the dialogue among generations Intention Users are willing to use the system frequently Satisfaction Users are satisfied with the system Perceived usefulness Provided services are useful Perceived ease of use Services are easy to use Exploitation The system can be useful for educational purposes or as a self-education tool Dissemination Users would suggest system to others Belonging
First Phase (Ph1): System Services Evaluation
The compared systems apply CS methods for collecting cultural content. Table 5 contains the systems to be compared. Students chose to compare the proposed system with S1-"Europeana 1914/18" [26] , S2-"HistoryPin" [8] , S3-"1001 Stories about Denmark" [18] and S4-MOSAICA [30] . The criteria to be compared concern both portal and mobile services that some systems may possess. M marks the availability of the service in a mobile environment and P on the system portal. Category of stories P/M P/-P/-P/M P/-Users can annotate P/M -/-P/-P/M P/-Users can search P/M P/-P/-P/M P/-Service for viewing is present P/M P/-P/-P/M P/-Users can create collections P/M -/-P/-P/--/-Users can rate P/M -/-P/-P/M -/-Registration exists P/M P/-P/-P/M P/-Users can download material P/M P/-P/-P/M P/-Tutorial or help video file exists P/M -/-P/--/--/-Stories are shown on a map P/M -/-P/-P/M P/-Users can access content without registering P/M P/-P/-P/M P/-Users can publish their data -/M P/-P/-P/M P/-Users can unpublish their data Table 5 shows the findings concerning the existence, or lack of, system features and services. The proposed system contains functionalities for both portal and mobile app module. Functionality availability in both mobile and portal is recorded also for S3 but is totally absent in the rest of the cases. S1, S2, S3 and S4 do not contain functionality to unpublish or delete uploaded content. S1 and S4 do not contain any rating service or the ability to create collections. Help in the form of an explanatory video was not present in most of the cases. The absence of mobile module, in most systems, providing the requested services is obvious. The mobile app, when present, contains portal functionalities (S3). This phase confirms the hypothesis that mobile apps can offer CH services.
Second Phase (Ph2): Personal Impact on VOLs
George (50 years old): "My ancestors came from Pontus and Asia Minor. I believe that it is worthwhile to save the testimonies, the photographs and the objects not only because they are important historical documents for study by historians, but also for cultural, folkloric and other reasons".
During this phase, the system was demonstrated to a group of people that could be prospective volunteers to the system. A mobile device containing the systems app was given to each one of the prospective volunteers (participants). The task was to accomplish the basic scenario of adding and publishing a new story (second scenario). Then a semi-structured interview was held to get information about systems real impact. We chose to use semi-structured interviews to detect the system's impact on volunteers, due to the age of volunteers who were refugees or immediate descendants of refugees (there was an assistant for the elderly volunteers on the system use). Also, interviews permitted us to discover the emotions caused by the interaction with the system. This approach was followed in [30, 31] . In this phase, 6 interviews were taken.
The sense of belonging was determined to be strong in all participants. They mentioned that they are proud of their legacy. Most of them participate in annual festivals, learn their dances by going to dance clubs, they are subscribers to the newspapers of their clubs and some of them even speak their ancestor's dialect. Their nostalgia for the old days is obvious. Popi (60 years old) said: "I am an active member of our community. I think our past is special and we have to preserve it".
Intergenerational Dialogue: Most of the participants started thinking of the value of the memories concerning their ancestors or past lives. Popi said: "I think that I should start asking my mother to tell me her stories with details". Ioannis (55 years old) told us: "there is a newspaper dealing with these things in my village. I never had the chance to write something there. I will definitely ask my father to tell me stories". Alexis (96 years old) mentioned: "Every day, I tell my grandchildren stories. I am going to tell more to write them down." Dissemination: Participants declared their willingness to spread the system to their relatives and friends due to the opportunity this platform gives to contribute their memories or view content about their origins. George said: "I am going to tell all my friends about the existence of this system". Alexis told us about how his friends/refugees deal with historical memory: "My village people contribute a lot of material to the local newspaper. As soon as they find out about this system, they will start uploading dozens of stories regularly".
Intention: All participants declared their willingness to use the platform and contribute their memories. Maria (60 years old) told us: "I used the mobile app and I added a story. I will add a lot of stories with photos of the things that my parents brought with them". Ioannis mentioned: "I have a lot of stories written from my parents. I am going to add them all to the system". George said: "I am willing to transcribe stories I heard from my ancestors in the system". Alexis said: " . . . in order to write them down in this platform". Popi told us: " . . . I will tell to write them down in this system".
Perceived ease of use: Older people could not use the system, but people between the ages of 50 and 65 completed the task easily. They declared that the system was easy to be used by people like them. Giannis (54 years old): "I saw that it is easy to publish stories in that system". Ioannis said: "I didn't need to use the help. It was clear how to publish a story". Alexis told us: "I can't use a smartphone, you know, it is difficult for me".
Perceived usefulness and exploitation: Although perceived usefulness and exploitation refer to separate indicators in almost all cases the answers of the participants were in the same sentence. Most of them declared that the system is useful to them. Some users expressed their thoughts of using the system for other reasons (in educational system). Maria told us: "The application is not only useful for us refugees but also for students". Ioannis said: "is very useful for those who want to post stories but more for those who want to study our story like historians or students".
Satisfaction: All participants were satisfied from the existence of such a system. Ioannis said: "I always wanted to find a platform where all refugees could upload their stories". Popi told us: "I am very pleased that the stories of our ancestors can be preserved and disseminated". George: "I know a lot of stories and I didn't know how to record them to let the people know about them".
The above interview fragments are presented to demonstrate a quantity of the interviews' recordings regarding the CS module. The qualitative tool (semi-structured interviews) revealed not only the prospective volunteers' intentions but, also, suggested explanations about them. Also, during the interview, an observation sheet was filled out where the participants' feelings were written down: Emotion, nostalgia and a spark in their eyes appeared when they thought that everything they know or lived can be preserved forever.
Third Phase (Ph3): Personal and Social Impact on SAUs
This phase was conducted in a group of students specialized in CH management systems and a general population group (Table 6 ). The first group consisted of 54 undergraduate and postgraduate students (STU) of the Department of Cultural Heritage Management and New Technologies of the University of Patras. We used a questionnaire based on personal and social impact factors defined in (Table A1) . We chose as evaluation sample students who have a professional interest in cultural heritage because we wanted to study the system's impact to specialized groups of users who are experts of this field. Also, we study the system's impact to a general population (GeP) that had no special relation to CH trying to trace if the system's value is similarly recognized from a general audience that maybe has no relation to the specific collective memory. All those results are compared together aimed at understanding the real impact of our system to focused communities or not (Table 7) . All factors get high scores for both groups. STU compared to GeP gets a slightly smaller percentage in Intergenerational Dialogue, Exploitation, Dissemination, Satisfaction, Perceived Usefulness and Perceived Ease of Use. There is a case in which the opposite happens. For Intention, the percentages are slightly smaller for GeP. Finally, for Belonging, the percentages are recorded to be higher by 10 percentage points for GeP. This phase showed that system can be considered successful since, in different population groups, personal and social factors (Intergenerational Dialogue, Exploitation, Dissemination, Satisfaction, Perceived Usefulness and Perceived Ease of Use) get high positive scores.
To investigate social and personal impact factor correlations with each other, we performed a preliminary statistical analysis using Pearson correlation method. Considering the Pearson's correlations with p value <0.01 we reached some first interesting results that may suggest specific interactions among certain social and personal factors. 
Discussion
The proposed evaluation methodology is conducted in three phases and follows the course of the creation of the system. The goals for each phase were clear. The whole project was dealing with an innovative system that would manage traumatic memories. The first phase was in the point where the system's first development should be evaluated in order to see if its design meets the standards that other systems pose. Second and third phases were conducted after the full implementation of the system. Although, the system provides services to a number of user types, in this work, we deal with users who might be volunteers or system audience.
Evaluation revealed that the Intergenerational Dialogue is promoted by using the system. Interestingly, this result confirmed by volunteer interviews and student group. However, this was not apparent to the general population. An explanation could be that students are specialists in CH and along with volunteers, they are familiar to the importance of CH. On the other hand, the selected case study of Asia Minor Refugee memories may be not familiar with the general population memories. Therefore, it is suggested that Intergenerational Dialogue acts complementary to the collective memory that is already apparent in a user. If a user is aware of a specific memory before using the system, this memory comes to the surface and triggers dialogue. This suggestion is validated by evaluation findings concerning the relation between Intergenerational Dialogue and intention, Exploitation and dissemination in students. This is further confirmed by volunteer interviews. A positive influence of a memory management system to the Intergenerational Dialogue is mentioned in [32] .
The sense of belonging to a community is promoted by the proposed system. Through the interview interaction with volunteers, we observed strong emotions concerning their past memories that connected them with their origins. This sense gets stronger in relation to their age. Also, volunteers mentioned their need to participate in events with members that share the same collective memories. Moreover, volunteers understood the usefulness of such a system preserving their memories, as they indicated their fear that those memories may fade with them. Furthermore, volunteers strongly declared the need for exploiting such a system for the education of the younger generations to their tradition and history. This suggestion is validated by Phase 4 evaluation findings relating the factor of Belonging to a community to the factor of Perceived Usefulness and Intention for students and Exploitation for the general population. The relation between the sense of Belonging to a community with intention to real use the proposed system in student group is a strong indication of the social impact of the system to young generations. The enhancement of the belonging from the use of a memory management system is a positive objective [17] .
Satisfaction from the system is recorded in all populations. Volunteers expressed their satisfaction, admitting that the system meets their real needs (to preserve and share their traditions). The usefulness along with the intention of the system use led the general population and students to also declare their satisfaction. Moreover, for students, the satisfaction is affected by the possibility of educational exploitation. Students may believe that systems devoted to CH need to contain this aspect and it is pleasant for them to see the existence of this factor here. On the other hand, the general population is satisfied with the system because they believe that is easy to use, while they intend to suggest its use to others.
Volunteers said they intend to use the system because of its Preservation, Dissemination and Exploitation capabilities. Students and general population intend to use it due to its Ease of Use and the Satisfaction they feel. Also, general population would recommend the system to others, while students think that the system is worth using because it promotes Intergenerational Dialogue and Belonging to a community, and it has capabilities that permit its exploitation as an educational tool in class and for self-education. Those results may reveal that general population has a trivial attitude towards the system, thinking it as an easy and pleasant tool that is worth showing to their peers, while students of cultural heritage management perceive the system useful as a tool with many functionalities that can be exploited for educational and other purposes. MOSAICA [30] states that online communities are difficult to generate content since in many cases users fail to engage in long term engagement.
Volunteers' interviews suggest that they would recommend the system's use to people sharing their traditions. Evaluation results suggest that the general population would do the same due to the system's ease of use and the satisfaction they get. On the other hand, evaluation results suggest that students relate dissemination to the possibility of the system's educational exploitation and the promotion of Intergenerational Dialogue. It seems that students may care about the educational value of the system more than the general population.
Evaluation results suggest that the possibility of educational exploitation is obvious to all system users. Results for volunteers and general population suggest that the system exploitation can strengthen the sense of Belonging to a community. Furthermore, evaluation results suggest that Exploitation is affected by Intergenerational Dialogue, Perceived Ease of Use, Intention, Dissemination, Perceived Usefulness and Satisfaction in students. Positive results about Exploitation in terms of learning are presented in [49] .
During the interviews, volunteers talked positively about the systems' Perceived Usefulness and Perceived Ease of Use. The usefulness for them was mainly derived from the educational exploitation of the content that they would upload. Evaluation results reveal that students may relate system usefulness with Satisfaction, possibility of educational exploitation and their intention to use the system. On the other hand, evaluation results may suggest that general population relates usefulness with Satisfaction only. Students probably believe that the content of the system is educational. On the other hand, the general population does not see any relation between the aforementioned factors and system exploitation, but they only believe that the system is useful because it satisfies them. This may suggest that they are not familiar in learning using digital platforms. As for the Ease of Use, the two populations relate it positively with the intention. They probably intend to use the system because they feel that it is easy. Another interesting fact is that the general population connects the Ease of Use with Satisfaction and students relate Ease of Use with Exploitation. Perceived usefulness and perceived ease of use are important for checking the acceptance of a system [35] and, also, they were evaluated in a system managing CH content with positive results [32] .
Conclusions
This work presents management services for collective memory. The system facilitates memory recording, preservation, archiving and dissemination services. The specified design goals were evaluated for their credibility from specialists and refined correspondingly. The developed system was used as a test bed for applying a specific evaluation methodology concerning the soundness of a memory management system and its personal and social impact. The goal of this methodology was to reveal factors influencing personal and social impact not only to diverse audience groups but also to prospective volunteers. These factors can be exploited by specialists to change their working practices concerning the proliferation of real users' satisfaction and the strengthening of social cohesion.
The proposed methodology, along with the presented system design and implementation could be used for the design and evaluation of collective memory management systems from professionals working in memory organizations. The presented evaluation results could be useful for professionals as a guide for performing specific changes to their working practices. The presented system exploits the power of the crowd for managing memories of a population for a specific event. We plan to apply the system on other situations of collective memories concerning different time periods such as World War II, as it was mentioned by people in the evaluation process. It seems that people feel the need to record, preserve and disseminate the possessions they deem valuable to others. Also, we plan to conduct the third phase of the demonstrated evaluation procedure in the same groups, after a time interval, to estimate if there would be a change in their beliefs. Funding: This research received no external funding.
